Curvature-dependent protein-lipid bilayer interaction and cell mechanosensitivity.
Cells respond to applied external forces through different mechanosensitive processes, with many of them based on the interaction between membrane-embedded proteins and their lipid environments. This interaction can depend on membrane curvature at the location of such proteins. Here we elucidate the general characteristics of a macroscopically defined protein-lipid bilayer interaction based on a mismatch between the shape of the protein surface and the surrounding membrane curvature. It is shown how the parameters of this interaction are related to the experimentally determined distribution of membrane-embedded proteins between highly curved tubular and flat membrane regions of a giant phospholipid vesicle. The results obtained for such distribution of potassium channel KvAP are presented as an example. Possible participation of the curvature-dependent protein-lipid bilayer interaction in mechanosensitive processes is indicated.